Introduction
============

An air space in the lung measuring more than 1 centimeter in diameter is defined as a bulla, which consists of nonventilated air pockets formed by compressed and attenuated lung tissue.[@b1-ccrep-6-2013-107],[@b2-ccrep-6-2013-107] This entity is highly associated with emphysema, which is most commonly caused by smoking. Air fluid levels inside bullae are an unusual complication of chronic obstructive pulmonary disease and the therapeutic antibiotics or broncoscopy have not been evaluated.[@b3-ccrep-6-2013-107] Giant bullous emphysema, occupying large portions of the hemithorax, can be treated with bullectomy when lung-function is affected and improvement has been seen in the intermediate and long-term follow up.[@b2-ccrep-6-2013-107],[@b4-ccrep-6-2013-107]--[@b7-ccrep-6-2013-107] Localized bullae have shown better results with bullectomy as oppose to medical management.[@b8-ccrep-6-2013-107] Few reports have shown spontaneous collapse of bullae in long term follow-up.[@b3-ccrep-6-2013-107],[@b9-ccrep-6-2013-107] In our report, we present a case that highlights a unique aspect of conservative antibiotic therapy for a community-acquired pneumonia-related infectious process that voided the need for surgical intervention.

Case Report
===========

In September 2009, a 49-year-old African-American man presented with shortness of breath, non-productive cough, and a fever of 1-week duration. He had seen his primary care doctor 1 week prior for similar symptoms and was prescribed antibiotics for a suspected infectious process.

His medical history was significant for coronary artery disease, peripheral vascular disease, hypertension, hypercholesterolemia, sleep apnea, and history of bilateral apical bullae. He had a surgical history of disk herniation surgery and percutaneous coronary intervention for right femoral stent. He had a 22 pack-year smoking history, but had quit using tobacco products 20 years before and denied any alcohol or narcotic use. The patient has been following up with his pulmonologist for the bilateral apical bullae. A chest x-ray (CXR) taken in November 2006 ([Fig. 1A](#f1-ccrep-6-2013-107){ref-type="fig"}) showed hyperinflated lungs with bilateral upper lobe bullae, which was again seen by computed tomography on admission ([Fig. 1B](#f1-ccrep-6-2013-107){ref-type="fig"}).

At admission in 2010, the CXR and the CT-scan showed upper lobe bullae with air fluid levels in the left upper lobe with a small left plural effusion. The CXR showed bilateral bullae, with an air fluid level on the left side ([Fig. 2A](#f2-ccrep-6-2013-107){ref-type="fig"}), and the CT-scan of the chest confirmed multiple bilateral upper lobe bullae with air fluid levels in the left upper lobe bullae. The Infectious Disease department was consulted on the case and ceftriaxone, azithromycin, and clindamycin were started for the presumed diagnosis of pneumonia. Upon feeling better, he was discharged on 2 g ceftriaxone IV piggyback once a day for 3 more weeks (he was already on it for 9 days previously) and clindamycin, 450 mg, every 8 hours. A Pulmonology consult was also called, and it was suggested that the patient had infected bullae, with possible community acquired pneumonia. For teaching purposes, several tests were completed. Alpha-1 antitrypsin levels were 232 (normal range: 83--199 mg/dL) and alpha-1-antitrypsin deficiency phenotype test confirmed no mutations; these tests ruled out any suspicion of emphysema. His blood cultures were negative. His physicians had a presumptive diagnosis of community-acquired pneumonia for which he would be treated with a prolonged course of antibiotics.

The patient was discharged on hospital day 9 with clindamycin and ceftriaxone for 3 more weeks. He was also encouraged to consult with cardiothoracic surgery for evaluation of the possibility for bullectomy, in order to limit future complications of infection or pneumothorax. A follow-up chest x-ray 2 weeks after discharge revealed bilateral bullae with air fluid levels on the left and a new air fluid level on the right ([Fig. 2B](#f2-ccrep-6-2013-107){ref-type="fig"}). During his time at home, the patient was still complaining of shortness of breath and cough. Given this information, he was still not a candidate for any type of surgical intervention, but the antibiotics course was continued. 6 weeks after the patient was discharged, the chest x-ray showed a resolution of the left apical air-fluid level and an expansion of the right sided bullae, with a larger air fluid level ([Fig. 2C](#f2-ccrep-6-2013-107){ref-type="fig"}). The patient continued to complain of sporadic symptoms; therefore, his antibiotic course was continued.

At 4-month follow-up, the patient's symptoms were completely resolved. A chest x-ray revealed a complete resolution of all air fluid levels and bullae ([Fig. 3A](#f3-ccrep-6-2013-107){ref-type="fig"}), confirmed by CT-scan ([Fig. 3B](#f3-ccrep-6-2013-107){ref-type="fig"}). A long-term follow-up CT-scan at 16 months (July 2012) revealed no change in the radiographic findings from the CT-scan done at the 4-month follow up appointment ([Fig. 4](#f4-ccrep-6-2013-107){ref-type="fig"}). At that point, the patient was asymptomatic with no identifiable radiographic pathology and did not qualify for surgical intervention. The patient had complete clearance of symptoms and radiographic pathology, managed solely with antibiotics.

Discussion
==========

Antibiotic treatment was initiated after the patient clinically developed pneumonia with evidence of air fluid levels on chest x-ray. A thorough work-up was performed showing no evidence of lung abscess or empyema as evidenced by CT-scan ([Fig. 1B](#f1-ccrep-6-2013-107){ref-type="fig"}). Peters et al discusses a series of patients that underwent serial follow-up with chest x-rays and bronchoscopy, while being managed with antibiotic therapy.[@b10-ccrep-6-2013-107] All of these patients had a complete resolution of symptoms and air fluid levels in a time period of 2 to 32 weeks.

This patient was not initially ordained for surgery due to his pneumonia, and at the very least, we anticipated bullectomy would be indicated after its resolution. Much to our surprise, conservative management yielded results that precluded him from having any indication for surgical intervention. A surveillance chest x-ray performed at 4 months' time from admission demonstrated absolute clearance of his bilateral upper lobe bullae ([Fig. 3A](#f3-ccrep-6-2013-107){ref-type="fig"}). Long-term follow-up with a CT-scan was completed, as it is unclear whether the bullae would recur with time and continued air trapping. A follow up CT-scan performed on June 2012 revealed no regression of the lung markings and no expansion of the bullae in the upper lobes ([Fig. 4](#f4-ccrep-6-2013-107){ref-type="fig"}).

This case presents a paralleled progression of clinical symptoms with chest x-ray findings. The conservative management with antibiotic treatment resolved the symptoms of shortness of breath and fever. The Cardiothoracic Surgery department was consulted, as bullectomy is indicated for patients who have complications related to bullous disease such as infection or pneumothorax.[@b11-ccrep-6-2013-107] Surprisingly, as the patient was followed by the multi-disciplinary team, there was an eventual spontaneous regression of all lung pathology and clinical symptoms.

We all understand that even those patients who undergo bullectomy may not have outright improvement in clinical symptoms. With this knowledge, this case study demonstrates prudence in implementing conservative therapy. Rubin and Buchberg showed that fluid resorption may be associated with significant resolution of the bulla (autobullectomy).[@b12-ccrep-6-2013-107] This case portrays a similar scenario. It is not clear if the antibiotic therapy had a factor in the overall improvement of his condition, but based on other similar reports, this possibility cannot be ruled out.[@b9-ccrep-6-2013-107],[@b13-ccrep-6-2013-107],[@b14-ccrep-6-2013-107] The regression of the bullae is shown in a clear manner through CT and X-ray images. The 1-year follow-up to monitor continued air trapping, which was completed because the resorption could reverse with time, supports the therapeutic management taken. This case supports the implementation of conservative management in patients with significant chronic bullous disease.
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![(**A**) Chest radiograph prior to admission showing hyperinflated lungs, biapical bullous disease as evidenced by lucency without lung markings (black arrows). Note inferior border of bullae is seen (double white arrows). (**B**) Computer tomography at admission with coronal reformatted images confirms the bullous disease (black arrows); inferior border of bullae (double white arrows).](ccrep-6-2013-107f1){#f1-ccrep-6-2013-107}

![Serial chest radiographs showing (**A**) air fluid levels in left upper lobe bullae (black arrows). Over the course of 3 months the left upper lobe bullae air fluid level decreases with concurrent development of new air fluid level with in right apical bullae (double white arrow) (**B** and C).](ccrep-6-2013-107f2){#f2-ccrep-6-2013-107}

![Chest radiograph at 4 month follow-up from admission, the inferior edge of bilateral apical lung bullae has now returned superiorly (double white arrows), indicating the auto collapse of bullae bilaterally (**A**). Computer tomography confirms the chest radiograph finding (**B**), lower borders of the bullae have arisen (double white arrows).](ccrep-6-2013-107f3){#f3-ccrep-6-2013-107}

![Computer tomography performed one year later shows no change in the growth of the apical bullae.](ccrep-6-2013-107f4){#f4-ccrep-6-2013-107}
